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Abstract
The Upper Cretaceous sedimentary sequence at International Ocean Discovery 
Program Site U1512 in the Ceduna Sub-basin of the Great Australian Bight repre-
sents a continuous, N 690 m thick interval of black silty clay and claystone spanning 
the lower Turonian through Lower Campanian (~10 million years). Sediments were 
deposited in an elongate, ~E-W oriented, ~2500 km long rift system that developed 
between Australia and Antarctica with an open-ocean connection to the west and a 
continental bridge to the east. Site U1512 cores provide a unique, continuous record 
of Late Cretaceous deposition in the Ceduna Sub-basin on the hanging wall of the 
Wallaroo Fault Zone. Study of U1512 samples could provide both an important high-
latitude, southern hemisphere perspective on climatic evolution during the peak and 
demise of the Cretaceous hothouse and an offshore record of the sedimentation his-
tory in the basin during the Late Cretaceous portion of the Gondwanan breakup. 
The Upper Cretaceous sequence at Site U1512 is notable for its lithologic unifor-
mity. Burrow-mottled to massive claystone and silty claystone make up the majority 
of the almost 700 m section, while rare (n = 28) isolated, 2 to 21 cm thick medium 
to fine sandstone beds are a minor lithology. Macrofossils present include common 
inoceramids and rare occurrences of other bivalves and ammonites. Microfossils 
include common occurrences of calcareous nannofossils, agglutinated and calcare-
ous benthic foraminifera, radiolaria and organic-walled dinoflagellate cysts as well 
as rare, small, surface dwelling planktonic foraminifera. Carbonate (<7%) and or-
ganic carbon (<1.5%) contents are low. Despite the lithologic uniformity, rhythmic 
alternations in the intensity of magnetic susceptibility and natural gamma radia-
tion are well-resolved in much of the recovered section and continue through minor 
coring gaps (as documented by downhole logs). Data from Site U1512 provide new 
perspectives on the deep-water frontier region between Antarctica and Australia. 
Keywords: Cretaceous greenhouse climate, Gondwana breakup, Cretaceous pale-
oceanography, Great Australian Bight, Australo-Antarctic rifting 
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1. Introduction 
During the Late Cretaceous, the slow separation of Australia and 
Antarctica led to the development of the Southern Rift System, a 
~2500 km long flooded region of thinned crust that evolved into an 
ocean basin (Stagg et al., 1990; Willcox and Stagg, 1990; Totterdell 
and Bradshaw, 2004; Direen et al., 2011). Site U1512 was cored dur-
ing International Ocean Discovery Program (IODP) Expedition 369 
in 3071 m of water at 34°01.6406′S, 127°57.7605′E. Site U1512 is lo-
cated in the Ceduna Sub-basin of the Great Australian Bight near the 
middle of the rift system (Figs. 1, 2). Recovery was excellent (>90% 
for the Cretaceous cores), and U1512 cores provide a 10-million-year-
long view of sedimentation and basin evolution in a relatively offshore 
position compared to nearby exploration wells (e.g., Totterdell et al., 
2000), the study of which should advance knowledge of Late Creta-
ceous climate trends, sedimentation patterns and basin evolution in 
this part of the Southern Rift System. 
Polar regions are a good place to document climate trends as high-
latitudes are more sensitive to climate forcing than low-latitudes. 
However, there are relatively few high-latitude paleotemperature re-
cords for the Cretaceous, and austral compilations are dominated by 
data from the South Atlantic region (e.g., Huber et al., 2002; Huber et 
al., 2018). Site U1512, at a paleolatitude of ~65°S at 90 Ma (van Hins-
bergen et al., 2015), could provide a new paleotemperature record 
useful for testing potential geographical gradients in the timing and 
tempo of Turonian greenhouse climate evolution. Neodymium isoto-
pic trends support the possibility that southern high-latitudes may 
have become a source region for deep ocean waters as climate cooled 
(e.g., Robinson et al., 2010; Murphy and Thomas, 2012; Moiroud et al., 
Fig. 1. Upper panel—position of IODP Site U1512 within the NW portion of the Ce-
duna Sub-basin in the Great Australian Bight (area shown indicated by box inset 
map). Also shown are nearby commercial wells (open circles) from which logging 
data and cuttings were used to define regional stratigraphic units (Totterdell et al., 
2000) and sites cored during Ocean Drilling Program Leg 182 (small gray circles), 
none of which were cored and/or drilled deep enough to penetrate Cretaceous sed-
iments. Lower panel—interpreted and annotated seismic reflection profile along 
line A-A´ (AGSO S065_06) that links IODP Site U1512 with the nearby Jerboa-1 well. 
Stratigraphic nomenclature from Totterdell et al. (2000). 
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Fig. 2. Tectonic reconstruction of the Australo-Antarctica Gulf at 90 Ma showing the 
approximate position of the coastlines at this time (the +200 m contour). The im-
age was produced by rotating the plate fragments using the poles of rotation pro-
vided by van den Ende et al. (2017) with the modern-day bathymetry/topography 
(ETOPO1 Bedrock dataset: Amante and Eakins (2009)). The ETOPO1 Bedrock grid 
estimates Earth’s topography by subtracting best estimates of ice thickness derived 
from geophysical measurements. This image assumes global sea level was ~200 m 
higher than the present day and that there has been no change in Earth’s topogra-
phy since 90 Ma; it does not account for isostacy associated with the subtraction of 
ice cover from Antarctica, so the Antarctic land surface would likely be greater than 
is implied here. Because modern continental topography is used, the reconstruction 
shows the Tasman Gateway as less restricted than it was during the Late Cretaceous. 
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2016; Huck et al., 2017; Haynes et al., 2020). The semi-restricted re-
gion of the rift system cored at Site U1512 would have potentially been 
exposed to winter climates conducive to cooling and sinking of sur-
face water, and documentation of seawater Nd isotopic values within 
the rift could then be used for tracing circulation patterns in the early 
stages of Southern Ocean formation. 
In this paper, we synthesize shipboard studies and measurements 
of the cores (Huber et al., 2019) and discuss their implications rela-
tive to regional and global events and trends. We highlight the posi-
tive aspects, initial insights, and remaining challenges related to using 
these cores to investigate the Late Cretaceous tectonic, depositional, 
and climatic history of the southern Australian margin. 
2. Tectonic history 
Mesozoic rifting between Australia and Antarctica led to the devel-
opment of a network of rift basins along Australia’s southern margin 
called the Southern Rift System. Rifting began in the early Late Juras-
sic (Oxfordian ~164 Ma) and continued through the end of the Titho-
nian (~145 Ma) (Stagg et al., 1990; Willcox and Stagg, 1990; Totterdell 
et al., 2000; Totterdell and Bradshaw, 2004; Direen et al., 2011). Ex-
tension led to crustal thinning and the development of a narrow epi-
continental seaway between parts of southern Australia and Antarc-
tica (Totterdell et al., 2000; Norvick and Smith, 2001; Sayers et al., 
2001; Tikku and Direen, 2008; Boger, 2011; Veevers, 2012; White et 
al., 2013). This initial episode of rifting led to a basin where Albian–
Cenomanian marine deposits accumulated, but it did not progress to 
the point of producing Jurassic or Early Cretaceous-aged oceanic crust 
or exhumed mantle. 
A second phase of crustal stretching commenced during the Late 
Cretaceous (Sayers et al., 2001), and from 90 Ma to 30 Ma the seaway 
developed from a ~2500 km long continental rift to an ocean basin 
separating Australia and Antarctica (Stagg et al., 1990; Willcox and 
Stagg, 1990; Totterdell and Bradshaw, 2004; Tikku and Direen, 2008; 
Boger, 2011; Direen et al., 2011; White et al., 2013). The initiation of 
midocean spreading within the rift occurred between 90 and 84 Ma 
off the southwestern point of Australia (e.g., Sayers et al., 2001; Tikku 
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and Direen, 2008; Direen et al., 2011) and had progressed well to the 
east by ~80 Ma (Totterdell and Bradshaw, 2004). 
The eastern end of the seaway connected with the Pacific at ~50 
Ma. Seafloor magnetic anomalies to the west and south of the South 
Tasman Rise indicate that the continental connection between Aus-
tralia and Antarctica was finally broken ~54–45 Ma (Royer and Rol-
let, 1997; White et al., 2013). Initiation of westward flow of surface 
waters from the Pacific over the submerged continental crust of the 
South Tasman Rise at this time is indicated by the distributions of 
organic-walled dinoflagellate cysts (dinocysts), neodymium isotopic 
trends, and sea surface temperature records (Bijl et al., 2013; Scher et 
al., 2015). However, a fully open, deep water connection through the 
Tasman Gateway may not have existed until as late as 30 Ma (Scher et 
al., 2015). Opening of the Tasman Gateway, combined with the open-
ing of the Drake Passage and decreasing atmospheric CO2 levels, al-
lowed the formation of the Antarctic Circumpolar Current and con-
tributed to the transition from the Eocene greenhouse to the Oligocene 
icehouse climate state (e.g., Kennett, 1977; Exon et al., 2001; DeConto 
and Pollard, 2003; Scher et al., 2015; Anagnostou et al., 2016; van den 
Ende et al., 2017). 
Spanning from ~93 Ma to 83 Ma, the lower Turonian through lower 
Campanian cores recovered at Site U1512 (Huber et al., 2019) rep-
resent conditions at the time of renewed Late Cretaceous spreading 
when an epicontinental seaway flooded much of the thinned crust 
of the Southern Rift System between Australia and Antarctica. Oce-
anic crust had begun to form to the SW of Australia during the depo-
sition of the sediments recovered at Site U1512, but deep connections 
between the western opening of the seaway and the southern proto-
Indian Ocean may have been restricted at this time by the Kerguelen 
Plateau. Eastward, the seaway shallowed and ended at the South Tas-
man Rise (e.g., Frey et al., 2000; van den Ende et al., 2017). The Ce-
duna Subbasin, in which Site U1512 is located, was near the midpoint 
of this ~2500 km long, austral E-W-trending seaway (Fig. 2). 
Data from onshore sections, seismic imagery, and cuttings from ex-
ploration wells provide regional constraints on basin evolution in the 
vicinity of Site U1512. Late Cretaceous deposition in the region resulted 
in the accumulation of a series of thick supersequences whose bound-
ing surfaces were controlled largely by tectonic changes in regional 
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sealevel and accommodation space (Totterdell et al., 2000; Norvick 
and Smith, 2001; Totterdell and Bradshaw, 2004). Sedimentary rocks 
recovered at Site U1512 correlate closely with the Turonian–Santonian 
Tiger Supersequence which is composed of marine to marginal marine 
mudstones up to 4500 m thick (Totterdell et al., 2000). The Tiger Su-
persequence and underlying White Pointer Supersequence are inter-
preted to represent deposition during a breakup phase that occurred 
after an initial, Early to early Late Cretaceous phase of rapid thermal 
subsidence and immediately before a second phase of less rapid ther-
mal subsidence associated with the initiation of slow seafloor spread-
ing in the region (Totterdell et al., 2000; Norvick and Smith, 2001; 
Totterdell and Bradshaw, 2004). The White Pointer Supersequence 
is represented by up to 5500 m of fluvial and marginal marine sedi-
ments. Accommodation space for the White Pointer and Tiger Super-
sequences was created by motion along growth faults. The Tiger Su-
persequence is overlain by the Santonian–Maastrichtian Hammerhead 
Supersequence, a series of deltaic deposits up to 5000 m thick. This 
deltaic system occupied much of Australia’s southern margin and was 
built of sediments eroded from the eastern highlands of Australia that 
were transported to the Bight region by a hypothesized Ceduna River 
(Norvick and Smith, 2001; MacDonald et al., 2013). Site U1512 is lo-
cated on the hanging wall of the Wallaroo Fault System and is the only 
continuously cored borehole that has penetrated and recovered Cre-
taceous rocks in the Great Australian Bight (Fig. 1). 
3. Sedimentology 
At Site U1512, a ~10 m thick interval of Pleistocene nannofossil ooze 
unconformably overlies a well-recovered (>90%), >690 m thick, se-
quence of dark gray to black, Upper Cretaceous (Turonian–Campan-
ian) silty clay that grades downhole into silty claystone (Huber et al., 
2019, Fig. 3). The Cretaceous rocks are dominantly composed of clay 
minerals, angular silt-sized quartz grains, and trace amounts of feld-
spar, glauconite, pyrite, dolomite, siderite, mica, and amorphous sil-
ica. The abundances and types of authigenic minerals vary through-
out the section in no obvious stratigraphic pattern. Biogenic material 
is absent in some samples, present in most samples, and common 
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Fig. 3. Graphic representation of selected sedimentological and paleontological summary observa-
tions in IODP Hole U1512A (updated from Huber et al., 2019). Recovery (shown by black fill) was 
excellent throughout the Cretaceous. Cretaceous rocks are quite uniform and are dominantly dark 
silty claystones and clayey siltstones. Age is best constrained by calcareous nannofossil biostratig-
raphy. On the age-depth plot, events plotted are top Eprolithus floralis (TEf), base Calculites ob­
scurans (BCo), top Lithostrinus septenarius (TLs), base Reinhardtites anthophorus (BRa), base Mic­
ula staurophora (BMs), base Marthasterites furcatus (BMf), base Eiffelithus eximius [sensu Verbeek] 
(BEe), base Quadrum gartneri (BQg), and base Eprolithus moratus (BEm). Note the latter event is a 
minimum depth as it occurs at the bottom of the hole and implied sedimentation rate is thus shown 
with a dashed line. Planktonic foraminiferal biostratigraphy and magnetostratigraphy (Huber et al., 
2019) provide similar age estimates but lower resolution. Average sediment accumulation rates are 
given in meters per million years. Lithologic Unit I is calcareous ooze. In the Magnetostratigraphy 
column, black represents normal polarity, white reversed polarity, and gray uncertain polarity. Cal-
careous microfossils are generally rare but commonly present. The presence of these groups as well 
as selected other fossils at a core-level resolution are shown by gray shading in the respective col-
umns. Calcareous fossils are effectively absent from 200 to 300 m below seafloor (benthic foramin-
ifera in this interval are agglutinated taxa). Large dinoflagellate cysts are more common low in the 
section whereas radiolaria are more common higher in the section. 
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(especially inoceramid bivalves) in some samples (Fig. 3). Fabrics ob-
served are largely biogenic, and sediments range from pervasively 
mottled to massive (Fig. 4A-D). There is no apparent stratigraphic 
regularity to changes in the relative intensity of bioturbation either 
as progressive trends on the scale of the entire sequence or as alter-
nations over shorter stratigraphic intervals. Bioturbation is present 
throughout the cored interval suggesting the seafloor was consistently 
oxygenated, but rare, thin (<0.3 cm) to medium (0.3–0.6 cm) lami-
nations are present below 600 m below seafloor (mbsf) at the site. 
The clay/claystone lithologies are remarkably uniform and domi-
nate the section (>99% of the total recovered Cretaceous material). 
In addition, 28 interbeds (2–21 cm-thick) of fine to medium grained 
glauconitic or sideritic sandstones are distributed irregularly through 
most of the recovered Late Cretaceous interval but represent <1% of 
the total thickness recovered (Fig. 4E, F). Glauconitic sandstone beds 
are present from 160 to 330 mbsf; they are moderately sorted and 
comprised of glauconite and quartz with trace amounts of musco-
vite, chlorite, siderite and lithic fragments. Sideritic sandstones beds 
are present from 120 to 550 mbsf. They are moderately sorted, com-
monly have a higher quartz content than the glauconitic sandstones, 
and are cemented with siderite. The two sandstones are lithologically 
distinct. Beds with large proportions of both glauconite and siderite 
were not observed. Most sandstones are massive. The general lack of 
discrete sedimentary structures in these beds could be the result of 
Fig. 4. Photographs typical of the major (A–D) and minor (E, F) lithologies recov-
ered in IODP Hole U1512A. A, B) massive to faintly burrow mottled textures. C, D) 
distinctly mottled textures with discrete burrows. E) siderite cemented sideritic 
sandstone grading upwards to silty claystone. F) glauconitic sandstone with a clay-
stone intraclast. All photos are 7 cm wide.
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dewatering, rapid deposition of sediments, lack of variability in grain 
size, or intense bioturbation. Observed sedimentary features, although 
rarely present, include normal grading, cross beds, sharp erosional 
bases, and intraclasts of silty claystone. 
Sedimentological observations summarized above suggest that the 
marine depositional environment was oxygen-depleted, but not an-
oxic. Sediments were apparently deposited below storm wave base and 
were isolated from the influence of other processes that would have 
deposited distinctive beds substantial enough to survive subsequent 
bioturbation (e.g., substantial turbidity currents, dramatic increases 
in the relative abundance of biogenic input). Sandstones interbedded 
with marine mud are typically the result of traction currents or sedi-
ment gravity flows, but sedimentary structures indicative of tractive 
transport or settling are largely absent from the sandstones. Thus, 
while sandstones at Site U1512 might result from traction currents or 
sediment gravity flows, there is not direct observational support for 
these processes. Alternative possible mechanisms that could explain 
the occurrence of the sandstones of Site U1512 are winnowing or con-
densed deposition, processes that might concentrate the authigenic 
phases that comprise most of the grains in these beds. 
The dominance of silty clays and silty claystones at this site is in-
terrupted by only a small number of thin sandstone interbeds that 
lack of any indication of storm activity support quiet water deposition 
throughout the recovered interval. Sedimentation rates are quite high 
on average (~700 m deposited in ~10 million years), and show a trend 
from high values of up to 120 m/myr during the early Turonian down 
to more modest values of ~25 m/myr during the Coniacian through 
early Campanian (Fig. 3). 
4. Paleontology 
Calcareous nannofossils provide the most refined biostratigraphic 
control for Hole U1512A and indicate deposition spanning the early 
Turonian (Subzone CC10c) to the late Santonian to early Campanian 
(Zone CC17) of Perch-Nielsen (1985). Coniacian to lower Campanian 
calcareous nannofossils are characterized by moderately preserved 
assemblages exhibiting lower diversity than coeval open oceanic 
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sections. Differentiation of Santonian Zones CC16 and CC17 is difficult 
due to the nearly complete lack of holococcoliths (a feature this se-
quence shares with correlative sediments in the Western Interior Ba-
sin of North America (Watkins et al., 1993; Kita et al., 2017)). The 
Turonian-Coniacian interval in Hole 1512A appears to be stratigraph-
ically complete, including the presence of uppermost Zone CC13 con-
taining Micula cubiformis and Marthasterites furcatus, but lacking 
Micula staurophora. Sediment accumulation rates for the Coniacian 
to lower Campanian average 25 m/myr and suggest relatively normal 
hemipelagic sedimentation with suboptimal surface water mass con-
ditions. High quantities of the diminutive Repagulum parvidentatum 
indicate a strong austral influence and suggest elevated surface water 
productivity (Watkins et al., 1996). This Coniacian to lower Campan-
ian sequence is separated from a lower interval containing Turonian 
nannofossil assemblages by approximately 100 m of dark, noncal-
careous mudstones. The lower nannofossil-bearing interval encom-
passes Subzone CC10c through much of Zone CC12 (Perch-Nielsen, 
1985) and, similar to the Coniacian to lower Campanian sequence, 
contains moderately-preserved, relatively low diversity assemblages 
missing several taxa generally characteristic of open ocean settings. 
Sediment accumulation rates for the lower interval average 120 m/
myr and indicate much higher rates of terrigenous clastic influx dur-
ing the Turonian than during the Coniacian to early Campanian (Fig. 
3). Age constraints from foraminifera, radiolaria, and dinoflagellate 
cysts are consistent with the nannofossil-based age estimates but do 
not refine these dates. 
Planktonic foraminifera are quite rare and are dominated by small 
(<150 um) specimens of inferred shallow water dwellers (e.g., Pla­
noheterohelix, Whiteinella and Muricohedbergella). Double-keeled 
taxa such as the dicarinellids and falsotruncanids, which are gener-
ally inferred to be thermocline dwellers, are almost completely ab-
sent. The assemblage present may indicate the absence of a suitable 
(sub)thermocline depth habitat perhaps due to one or more of the fol-
lowing factors: shallow water depth, relatively nearshore location of 
the site, salinity markedly higher or lower than normal marine con-
ditions and/or a shallow or expanded oxygen minimum zone (Fal-
zoni et al., 2016; Huber et al., 1995, 2018). The abundance of ‘oppor-
tunistic’ biserial taxa supports the hypothesis that ‘stressed’ surface 
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waters such as meso-eutrophic conditions or non-normal marine sa-
linity waters (Leckie et al., 1998) were present at the site throughout 
the Late Cretaceous. 
Terrestrial plant debris is present in many samples. Radiolaria are 
sporadically present above 600 mbsf and occur in most samples above 
450 mbsf. Large (>45 μm) dinocysts, which were present in the fo-
raminiferal preparation residues, on the other hand, are largely re-
stricted to samples from below 450 mbsf. The (rare) presence of Pal­
aeohystrichophora infusorioides throughout the Cretaceous sequence 
supports age estimates based on nannofossils. It should be noted, 
though, that shipboard dinocyst observations are preliminary, as prep-
aration procedures used are likely to miss many individuals and taxa. 
Other fossils present in the cores are benthic foraminifera, radi-
olaria, sponge spicules, dinocysts, inoceramids, and fish scales, fish 
bones, and fish tooth fragments. Among these, inoceramids are most 
common. Inoceramids occur both as isolated prismatic shell fragments 
as well as intact shells that are wider than the core (Fig. 5). Inocer-
amids are common globally in Late Cretaceous bathyal samples (Ma-
cLeod et al., 1996; MacLeod and Huber, 2001). They are known to have 
Fig. 5. Inoceramid bivalves in U1512 cores. A) An individual inoceramid show-
ing borings from epibionts on shell surface (examples circled) as well as scattered 
shell fragments from other individuals (black arrows) on the bedding surface at 
U1512A-67R-CC, 0 cm, 641.42 mbsf. B) Cross-section of an inoceramid shell at 
U1512A-8R-6, 46–52 cm, 74.91 mbsf. Individual prismatic shell fragments (white 
arrows) scattered on cut surface on surface of split core demonstrate lack of ce-
mentation of this shell. 
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tolerated or even preferred suboxic to dysoxic environments (e.g., El-
der, 1985; MacLeod and Hoppe, 1992; MacLeod, 1994; Kauffman et al., 
2007) and have been reported from dominantly anoxic settings (Hen-
derson, 2004; Jiménez Berrocoso et al., 2008). 
Benthic foraminifera are present in more than half of the samples 
examined and are generally dominated by agglutinated taxa includ-
ing abundant tubular forms (e.g., Kalamopsis grzybowski, Ammo­
discus spp.) and frequent specimens of Haplophragmoides spp., Am­
mobaculites spp. and trochamminids. The most common calcareous 
benthic taxa are Gavelinella sp., Cibicidoides spp., Gyroidinoides spp. 
as well as members of the Dentalina/Nodosaria group. All these taxa 
are usually associated with deposition at bathyal to abyssal water 
depths (Tjalsma and Lohmann, 1983; Van Morkhoven et al., 1986; 
Kaminski and Gradstein, 2005). Whereas calcareous benthic fora-
minifera are rare throughout the Cretaceous cores, they display rel-
atively low taxonomic diversity in younger samples consistent with 
deepening upsection (Huber et al., 2019). Finally, miliolid foramin-
ifera were observed in a few samples (U1512A 27R – 29R, 259–277 
m, U1512A 69R, ~662 m). This group shows its highest abundance in 
outer shelf environments (Holbourn and Moullade, 1998; Gräfe and 
Wendler, 2003) but has a broad bathymetric range. We also cannot 
rule out downslope reworking. 
Trace fossils present (Chondrites, Planolites, Zoophycos, and Thalas­
sinoides) are generally associated with relatively deep settings, and the 
high abundance of agglutinated benthic foraminifera combined with 
the general scarcity of calcareous microfossils could be interpreted as 
indicating deposition at abyssal depths under corrosive bottom wa-
ters (i.e., below the carbonate compensation depth (CCD)). Calcareous 
fossils, most notably nannofossils and inoceramid bivalves, are con-
sistently present, however, ruling out deposition below the CCD with 
the possible exception of a barren interval at 200–300 mbsf. Further, 
whereas benthic fossils (macro-, micro-, and trace) are consistent with 
deposition at bathyal or greater depths, similar assemblages can also 
be found at depths <300 m in the Western Interior Seaway (WIS) of 
North America in the Late Cretaceous (Sageman, 1989; Savrda and 
Bottjer, 1989; MacLeod and Irving, 1996; Sageman and Bina, 1997). 
Overall, paleontological data support deposition within a relatively 
restricted, low oxygen, relatively deep setting (inferred based on the 
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absence of shallow water benthic foraminifera or other fossil indi-
cators of deposition at shelfal depths). Trends in relative abundance 
among and within groups are consistent with a general deepening up 
section, but additional work including detailed observations of radi-
olaria and dinocysts are needed to refine and strengthen paleoceano-
graphic and biostratigraphic conclusions. 
5. Geochemistry 
Below the Pleistocene ooze at the top of the section, the 690 m-
thick Cretaceous silty claystone shows consistently low carbonate con-
tent (generally <7%) and modest total organic carbon (TOC) con-
tents (<1.5%) (Huber et al., 2019, Fig. 6). Organic carbon present is 
Fig. 6. Headspace methane:ethane ratios, bulk sediment carbonate content (CaCO3), 
bulk sediment total organic carbon (TOC), and bulk sediment TOC: total nitrogen 
(N) ratio. The high methane:ethane ratios between ~300–450 mbsf indicate the 
presence of bacterial methanogenesis. 
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dominated by Type III kerogen (indicative of terrestrial origin), based 
on the hydrogen and oxygen index values (21–52 and 49–61, respec-
tively). Organic carbon content is similar to the 1–2% TOC values re-
ported for samples from exploration wells on the shelf for the White 
Pointer and Tiger Supersequences, but higher TOC values (4–7%) have 
been reported for samples dredged near Site U1512 (Totterdell et al., 
2000; Totterdell and Mitchell, 2009). 
Owing to the availability of metabolizable organic matter, sulfate 
is essentially consumed by bacterial sulfate reduction within the top 
100 m of the sedimentary column. This depletion in sulfate is accom-
panied by concomitant increases in dissolved barium due to the disso-
lution of biogenic barite (Torres et al., 1996). Pore-water trends sug-
gest that the sulfate/methane transition is located around 100 mbsf. 
In addition, porewater concentration decreases in potassium and mag-
nesium and increases in calcium suggest ongoing alteration of a vol-
caniclastic component within the sedimentary column, while silicon 
values reflect the presence of a biogenic silica component, most likely 
opal A (Huber et al., 2019). 
Methane dominates gas components in the middle third of the for-
mation (~300–450 mbsf) suggestive of in situ (biogenic) methano-
genesis, an inference supported by an increase in the methane to eth-
ane ratio to values >1000 (e.g. Whiticar, 1994; Smith and Pallasser, 
1996; Strąpoć et al., 2008 and references within, Fig. 6). This inter-
val is also associated with slightly lower TOC to total nitrogen (N) ra-
tios, possibly reflecting carbon loss via methanogenesis as the kero-
gen type suggests this variation in TOC:N is not related to changes in 
terrestrial input. Below ~470 mbsf, the methane to ethane ratio de-
creases markedly suggesting the possibility of thermogenesis (Pim-
mel and Claypool, 2001; Huber et al., 2019); however, the low ther-
mal maturity of these sediments suggests it is unlikely this gas was 
formed in situ. Upward migration of thermogenic hydrocarbons would 
be consistent with the presence of rocks with relatively high TOC val-
ues (Totterdell et al., 2000; Totterdell and Mitchell, 2009) deeper in 
the stratigraphic section. 
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6. Petrophysics and magnetostratigraphy 
Measurements of natural gamma radiation (NGR, a property that re-
sults from the radioactive decay of 238U, 232Th and 40K) and magnetic 
susceptibility (MS, a metric of the degree to which minerals present 
are magnetized by an imposed magnetic field) exhibit large changes 
over stratigraphic thicknesses ranging from meters to 100’s of meters 
(Fig. 7). This obvious variability in physical properties stands in stark 
contrast both to the general uniformity of sediment composition and 
fabric and to the only broad and subtle trends in fossil content. 
Average NGR and MS values generally exceed 25 counts per second 
(cps) and 6 Instrument Units (IU), respectively, on long length scales 
as shown by LOWESS curves with high α-values (Fig. 7). However, 
two prominent excursions to lower NGR and MS values occur at ~340 
and ~680 mbsf, likely due to a decrease in the content of clay miner-
als which are paramagnetic and traditional carriers of radiogenic el-
ements (Quirein et al., 1982; Hunt et al., 1995). Similarly, two poten-
tially correlative decreases in NGR occur in the Tiger Supersequence 
of the Potoroo-1 well, north of Site U1512 in the Eyre Sub-basin (Tot-
terdell et al., 2000). The deeper decrease in NGR at Potoroo-1 occurs 
near the base of the Tiger Supersequence, suggesting that coring at 
Site U1512 penetrated the majority of this regional Upper Cretaceous 
depositional sequence. The shallower decrease in NGR in the mid-
dle portion of the Tiger Supersequence at Potoroo-1 marks an uncon-
formity inferred from regional seismic data (Totterdell et al., 2000), 
which may extend to Site U1512 (~340 mbsf) either as a cryptic hi-
atus or correlative conformity. On shorter length scales, 1–8 m thick 
alternations of variable amplitude in NGR and MS are superimposed 
on larger scale shifts in average values. The Upper Cretaceous inter-
val displays seemingly rhythmic oscillations of NGR and MS values 
that are well-resolved, in phase, and positively correlated, particularly 
between 105–180, 310–410, and 590–700 mbsf (Fig. 7). The shortest 
scale of variations, appearing as spikes in the data, often correlate 
with sandstone intervals, intervals with pyrite nodules, siderite, and/
or concentrations of inoceramid shells. 
The variability in NGR and MS measurements through the Site 
U1512 section is unexpected given the lithologic uniformity. Lithologic 
monotony implies relative environmental constancy, but the rhythmic 
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Fig. 7. Long and short-scale variations in the magnetic susceptibility (MS) and Nat-
ural Gamma Ray (NGR) signals plotted against depth in Hole U1512A. A) MS sig-
nal (in orange) with long-scale trend (in black) calculated using a LOWESS (Locally 
Weighted Scatterplot Smoothing) curve with a coefficient of 20%. IU: Instrument 
Unit. B) NGR signal (in red) with the long-scale trend (in black) obtained as in 
panel A. cps: counts per second. The horizontal blue band represents an excursion 
to lower MS and NGR values. C) Details of the NGR signal from 105 to 180 mbsf (in 
gray) with filter of the cycles from 3 to 5 m (orange). To extract the 3-to-5-m cycles, 
a Taner bandpass filter was applied to the NGR series with a low cutoff frequency 
of 0.05376 cycles/m, a high cutoff frequency of 0.3659 cycles/m and a roll-off rate 
of 1036. D) Spectrum of the NGR signal from 105 to 180 mbsf, showing two cycles 
at 5.5 and 3.9 m. The confidence levels reveal the significance of the cycles against 
a model of red noise (see Meyers, 2012). E) Spectrogram (3-dimension spectrum) 
applied on 20-m-long window revealing the evolution of the cycles throughout the 
studied interval. One period is observed in red evolving from 3.2 to 5.6 m, suggest-
ing that the two spectral peaks observed in panel D have the same origin. Their dif-
ference in period is simply due to variations in the sedimentation rate. 
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oscillations of NGR and MS at Site U1512 indicate more dynamic con-
ditions in the system. Because the sediments are dominated by terrig-
enous material, changes in weathering and/or erosion in the source 
regions influencing the mineralogy of the sediments seems the most 
likely cause of the cyclic variation, but changes in grain size or miner-
alogical composition are difficult to observe in these thoroughly bio-
turbated, fine grained sediments. Rhythmic variation in silt to clay 
ratios could reflect subtle changes in the depositional environment 
whereas the relative portion of different minerals in the clay size frac-
tion could be forced by changes in weathering intensity in source ar-
eas paced by Milankovitch cycles and recorded by the NGR and MS 
signals. Thus, understanding the source of NGR and MS variability 
in samples from Site U1512 could provide a perspective on terrestrial 
conditions during peak Late Cretaceous greenhouse times at southern 
high latitudes. Alternatively, if the NGR and MS variations reflect al-
ternations in sediment grain size, sorting and transport processes in 
the oceanic realm might be the dominant controlling factors. As noted 
above, the occurrence of thin sandstone beds suggests either episodes 
of traction transport, winnowing, and/or condensation episodically 
influenced the local seafloor. 
Preliminary spectral analysis of the NGR signal from 105 to 180 
mbsf detects a significant high amplitude peak between ~0.2–0.4 
cycles/m (Fig. 7), suggesting a periodic driver of cyclicity in the re-
cord as opposed to forcing by stochastic processes. This inference sup-
ports the assertion that Milankovitch cycles and, thus, climatic cycles 
drove cyclic sedimentary patterns reflected in oscillating NGR and MS 
values. Additional cyclostratigraphic analyses in other Late Cretaceous 
intervals at Site U1512 are needed to rigorously test this hypothesis. 
Paleomagnetic polarity is dominantly normal, which is consistent 
with biostratigraphic age estimates (Fig. 3). In the upper 200 m of 
recovered material polarity is uncertain; thus, the shipboard prelimi-
nary paleomagnetic data are not helpful in refining placement of San-
tonian Campanian boundary. A short reversed interval between 256 
and 259 mbsf (Huber et al., 2019) is tentatively interpreted as a field 
excursion during the Cretaceous Normal Superchron (C34n). Core dis-
turbance (principally biscuiting) in the upper ~80 m and deviation of 
the borehole from vertical in the deeper parts of the hole (>500 mbsf) 
compromise interpretation of the magnetic inclination data. 
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7. Downhole geophysics 
As well as shipboard measurements of physical properties, the hole 
was logged to measure in-situ values including natural gamma, p- and 
s-wave velocities, and hole deviation (Fig. 8). The natural gamma val-
ues showed a good correspondence to those measured from the re-
covered cores (Fig. 7). The p-wave trend shows a general increase in 
Fig. 8. Five of the wireline logs recorded in borehole U1512 A) Natural gamma radi-
ation which is consistent with the claystone/shale lithologies sampled from the re-
covered core. B) Density which remains constant until about 270 m depth and then 
shows an increase with occasional high-density spikes that correlate to thin sideritic 
or glauconitic sand beds. C) P-wave velocity which shows a general increase with 
depth. D) S-wave velocities which show a similar increasing trend in the upper sec-
tion but there is a significant decrease between 410 and 575 m depth which coin-
cides with the interval of highest gamma measurement (>75 API); the separation of 
the two s-wave velocity measurements towards the base of the hole is probably due 
to the deviation of the hole from vertical. E) Deviation from vertical of the borehole 
which starts at about 210 m depth and reaches a maximum of 27° at 650 m depth. 
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velocity with depth as would be expected due to compaction, but the 
s-wave velocity trend is more complex with an interval of lower veloc-
ities between 240 and 270 mbsf that coincides with the level of one of 
the few cores (21R) with poor recovery (Figs. 3, 8). Below 410 mbsf, 
s-wave velocity drops again but largely recovers by 570 mbsf. These 
lower s-wave velocities are correlated with higher natural gamma and 
the highest sedimentation rates (~120 m/myr). Finally, it is noted that 
there is significant deviation of the hole from vertical which by 650 
mbsf had reached an angle of 27°. This deviation results in a cumula-
tive error in true depth of >13 m by the bottom of the hole, and most 
of that excess occurs between 500 and 700 mbsf. 
8. Discussion 
The excellent recovery of Upper Cretaceous rocks achieved at IODP 
Site U1512 (>90%), and the deeper and more basin-ward position (rel-
ative to existing wells) of this site within the Great Australian Bight 
makes the new cores a novel, potentially important, archive of Late 
Cretaceous conditions in the region. The lower Turonian rocks from 
the base of the recovered sequence were deposited within the warm-
est portion of the Late Cretaceous greenhouse climate, and deposition 
continued through to the early Campanian by which time Earth had 
cooled significantly (e.g., Huber et al., 2018; O’Connor et al., 2019). 
The sediments also span the time of expected initiation of seafloor 
spreading within the western to central portions of the Southern Rift 
System and are partially coeval with thick marine shales in the Ot-
way Basin to the east (Gallagher et al., 2005). The high proportion 
of detrital material including terrestrial plant matter in a marine se-
quence could allow relationships between terrestrial and marine cli-
mate to be investigated. Important questions regarding the depth, 
depositional environment, sedimentation rates, and completeness of 
the record, though, need to be addressed to realize the potential of 
Site U1512 cores. 
Details of the depositional environment are difficult to uniquely in-
terpret as existing data suggest divergent interpretations. The ben-
thic foraminifera present, the general scarcity of calcareous fossils, 
lack of physical sedimentary structures, and fine grain sizes suggest 
deep water deposition whereas high sedimentation rates, dominance 
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of terrigenous sediment, the presence of woody plant debris, and the 
planktonic foraminiferal assemblage suggest a relatively proximal set-
ting. The relatively narrow N-S width of the seaway and progressive 
deepening as seafloor spreading propagated eastward could help ex-
plain having these seemingly contradictory observations within the 
same sequence, and specifics of the basin (e.g., partial restriction and 
estuarine conditions, trapping of coarse terrigenous materials in delta 
deposits) could reduce the role of depth in controlling sediment char-
acter and fossil content. 
Prior to the initiation of seafloor spreading, the Southern Rift 
System was effectively an epicontinental seaway spanning 2500 km 
from Cape Leeuwin in the west to the Tasman Rise in the east (Fig. 
2). Due to high sea levels in the Late Cretaceous (~200 m above mod-
ern day heights; e.g., Hardenbol et al. (1998)), epicontinental seas 
were common. However, none of these areas are obvious parallels 
for the Southern Rift System. The chalks of NW Europe were devel-
oped on flooded passive margins and are dominated by calcareous, 
biogenic sediments. The flooded margins of South America, North Af-
rica, and the North American Atlantic and Gulf coastal plain accumu-
lated considerable terrigenous material but lack the apparent ocean-
ographic restriction present at Site U1512. As an elongate seaway 
with relatively narrow, restricted connections to adjacent ocean(s), 
the Southern Rift System most closely resembles the Late Cretaceous 
North America Western Interior Seaway (WIS) in scale and gross ge-
ometry. Indeed, offshore marine facies of the WIS show many sim-
ilarities to Turonian–Santonian sediments at Site U1512 including 
fine-grained deposits that are pervasively bioturbated with changes 
among Chondrites, Planolites, Zoophycos, and Thalassinoides ichno-
facies providing a record of paleooxygenation (Savrda and Bottjer, 
1989). Also similar to Site U1512, there are low abundances of plank-
tonic foraminifera with an absence of keeled forms in many coeval 
units of the WIS (Lowery et al., 2017) and inoceramids flourished 
in places in the variably oxygenated seaway (Elder, 1985; MacLeod 
and Irving, 1996; Sageman and Bina, 1997). Finally, astronomically 
paced climate cyclicity played an important role in governing dep-
ositional environment conditions, carbon cycling, and bedding pat-
terns in the WIS (Sageman et al., 1997), as may be the case at Site 
U1512 based on oscillations of NGR and MS (Fig. 7). 
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There are, however, important differences between the WIS and 
this southern epicontinental seaway. The WIS formed over a con-
tinental flexure due to orogenic loading during the Sevier orogeny 
(Jordan, 1981; Pang and Nummedal, 1995) and had maximum water 
depths of a few hundred meters. The WIS had drained by the early 
Paleogene. The Australian Southern Rift System, in contrast, evolved 
from its epicontinental stage to an ocean basin by the end of the Pa-
leogene. Maximum sedimentation rates in the offshore calcareous 
mudstones of the WIS generally do not exceed 25 m/myr in the ba-
sin center (e.g., Locklair and Sageman, 2008), whereas they exceed 
120 m/myr in the carbonate-lean Turonian section of Site U1512 
and were higher in other exploration wells on the southern Aus-
tralian margin (e.g., Totterdell et al., 2000; Gallagher et al., 2005). 
Thus, any early Turonian Southern Interior Seaway (SIS) phase of 
the Southern Rift System was a deeper, darker, and more rapidly ac-
cumulating sibling, not a twin, of the WIS. Comparison between the 
two, though, could be used to test models of circulation, sedimen-
tation, and ecology within such elongate seaways as well as to ex-
amine the importance of flow between the seaways and adjoining 
oceans to regional paleoceanography. 
From 93– to 83 Ma, sedimentation rates at Site U1512 slowed by 
a factor of five, radiolaria replaced dinocysts in the microfossil as-
semblages, and benthic foraminifera show a relative increase in cal-
citic forms. These shifts correlate with eastward progression of mid-
ocean spreading into the region by ~84 Ma (Sayers et al., 2001). If 
subsidence and growth faults on the shelf trapped an increasing por-
tion of the sediment input to the basin while motion on the Wallaroo 
Fault System continued, there could have been deepening at Site U1512 
without a significant change in sediment character. 
If significant deepening at Site U1512 occurred from the late 
Turonian onward, it should be apparent in both details of the microfos-
sil assemblages and in sedimentation rates. Among microfossils, better 
documentation of dinocysts and radiolarian assemblages could provide 
additional constraints on changing water depths. A deepening model 
leads to the prediction that the dinocyst species observed as largely 
restricted to the lower and middle Turonian portions of the sequence 
would show a preference for coastal or nearshore environments while 
the radiolaria most abundant in late Turonian and younger levels of 
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the cores would have a more open ocean aspect. Stratigraphic trends 
in the species present within these groups should show the same pro-
gression. In addition, there should be a geographic difference in as-
semblage patterns with the dinocysts remaining abundant (and radi-
olaria being relatively rare) throughout the Tiger Supersequence in 
shelfal settings (e.g., samples from the Jerboa-1 well) where sedimen-
tation rates remain high throughout the Late Cretaceous. 
Cyclostratigraphy could both test and calibrate estimates currently 
constrained by nannofossil events and so allow detailed and precise 
comparison of sedimentation rates through time. Specifically, if the 
NGR and MS variations are paced by astronomical cycles and sedi-
mentation was relatively continuous, decreases in sedimentation rates 
should be apparent by a decrease in cycle thicknesses. However, ac-
curate cyclostratigraphic interpretations will be difficult to generate 
if there were times of frequent non-deposition as may be the case for 
the Coniacian and younger intervals. 
Site U1512 could also be a boon for studies of circulation in the early 
Southern Ocean. Several studies have shown that εNd values varied 
widely among austral sites from the Cenomanian at least to the Cam-
panian (Robinson et al., 2010; Murphy and Thomas, 2012, 2013; Moir-
oud et al., 2016). Regionally important water masses and local inputs 
of isotopically distinct Nd have both been invoked as explanations for 
this variation, but there is little control on the values for these po-
tential sources. Measurements of εNd values in detrital material from 
Site U1512 will provide a good control on likely inputs from the Aus-
tralian continent while values from fish debris will connect that in-
put to a water mass value that might be exported from the region as 
the rift deepened and became better connected to the southern Indian 
Ocean. Flow into the rift, on the other hand, would be suggested by 
dramatically different, likely higher, εNd values in fish debris than is 
measured on the detrital fraction. 
The scarcity of calcareous foraminifera will be a challenge for pa-
leoclimatic work. Organic carbon contents are high enough (Fig. 6), 
though, that measurements of TEX86 values should be possible for 
much of the record providing constraints on evolution of regional sur-
face water temperatures. Along a similar line, analyses of inoceramid 
bivalves could augment or supplant benthic foraminiferal analyses as 
a means to estimate seafloor temperature trends. 
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Mineralogy of terrigenous material and biomarker studies might pro-
vide clues to climatic conditions in the terrestrial realm of southern and 
southeastern Australia. The excursion to lower NGR and MS values at 
~330 mbsf in Hole U1512A (Fig. 7) coincides with a possible sequence 
boundary and an increase in both amorphous silica and kaolinite con-
tents. The latter is considered to be a consequence of high degrees of 
chemical weathering (e.g., Thiry, 2000), a climatically sensitive pro-
cess. On short timescales, the apparent cyclicity observed in the NGR 
and MS signals suggest an orbital control of terrestrial weathering and/
or hydrology that influenced terrigenous input. Determining the cause 
of the change in physical properties (e.g., shifts in clay mineralogy, sub-
tle grain-size variation) could constrain how weathering and sediment 
transport varied in a greenhouse world at >60°S latitude. 
Finally, integrated findings for Site U1512 provide new insights into 
the structural evolution of the sub-basins within the Great Austra-
lian Bight. Prior to coring, there was no way to accurately tie seismic 
reflectors across the fault zone despite the Jerboa-1 exploration well 
being drilled in the footwall of the fault system, ~12 km NNW from 
Site U1512 (Totterdell et al., 2000; Totterdell and Bradshaw, 2004). 
As Site U1512 was cored in the hanging wall block over the Wallaroo 
Fault Zone, we now know that there is a major difference in the thick-
ness of the Turonian–Santonian sequences on either side of this fault 
(Fig. 1). This difference suggests that the Wallaroo Fault Zone was ac-
tive during deposition in the Turonian–Santonian, with ongoing dis-
placement accommodating the continual deposition of the sequences 
cored at Site U1512. The normal displacement along this fault zone is 
coincident with the timing of slow rifting/spreading between Austra-
lia and Antarctica. Also, while the Jerboa-1 well intersected a ~150 m-
thick sequence of Eocene to Oligocene sediments above the Tiger Su-
persequence, these sequences were not recovered at Site U1512. We 
suspect these younger sequences were displaced as part of a slump 
located near to the coring site (Fig. 1). 
9. Conclusion 
Cores from Site U1512 extend down to 700 mbsf with excellent re-
covery (>90%) and good age control. The upper 10 m of sediment 
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recovered is Pleistocene nannofossil and foraminiferal ooze that sits 
disconformably upon at least 690 m of black silty clays and claystones 
of early Campanian to early Turonian age, which correlates to the Ti-
ger Supersequence defined from nearby well data and land-based sec-
tions (e.g., Totterdell et al., 2000). The sequence at Site U1512 is bio-
stratigraphically complete and comprised of a remarkably uniform 
succession of terrigenous silty claystone with low to very low abun-
dances of calcareous microfossils. Organic carbon content is <1.5% 
throughout, and the consistent presence of bioturbation through the 
Upper Cretaceous interval indicates that bottom waters were gener-
ally oxygenated. The relative stability of the depositional regime sug-
gested by the limited lithologic variability should increase the signal 
to noise ratio in interpretation of geochemical proxies, but the scar-
city of calcareous microfossils will necessitate integrated studies to 
understand paleoceanographic and paleoenvironmental conditions. 
Knowledge of trends in the depositional environment at Site U1512 
will provide new constraints on the evolution of the deeper parts of 
the Ceduna Sub-basin between 93 and 83 Ma. 
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T. Edvardsen is a postdoctoral researcher at the 
University of Exeter, UK, who studies benthic 
foraminiferal assemblages and isotopes. Trine 
sailed on Expedition 369 as a benthic forami-
niferal specialist with a primary interest in re-
construction of paleoenvironments, productiv-
ity, and bathymetry proxies. 
D. L. Harry is the Warner Professor of Geophys-
ics at Colorado State University, USA, and 
studies the geodynamics of continental rifting. 
Dennis sailed as a physical properties special-
ist on Expedition 369 with interest in the pro-
cesses that occurred during breakup and post-
rift subsidence on the Australian margins. 
T. Hasegawa is a Research Professor at Kana-
zawa University, Japan, who studies green-
house paleoenvironments. Takashi sailed on 
Expedition 369 as an organic geochemist pri-
marily interested in oceanic anoxic events, es-
pecially OAE2. 
R. W. Hobbs is a professor at Durham Univer-
sity, UK, whose principal research area is ma-
rine geophysics. He sailed on Expedition 369 
as a co-chief scientist. 
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B. T. Huber is a research geologist at the Smith-
sonian Institution, USA, whose research inter-
ests include the climate and oceanography of 
the Cretaceous Period and the extinction dy-
namics and evolution of planktonic foramin-
ifera. He was a co-chief scientist during Ex-
pedition 369. 
T. Jiang is a professor at the College of Marine 
Science and Technology, China University of 
Geosciences in Wuhan, China. His principal re-
search interests focus on marine and petro-
leum geology. He sailed on Expedition 369 as 
a sedimentologist. 
J. Kuroda is an associate professor at the Atmo-
sphere and Ocean Research Institute, Univer-
sity of Tokyo, Japan, who studies paleocean-
ography. Kuroda sailed on Expedition 369 as 
a sedimentologist and will study temporal/
secular changes in seawater osmium isotopic 
compositions through the Late Cretaceous to 
Cenozoic. 
E. Y. Lee is a research fellow of basin analysis 
at Chonnam National University, South Ko-
rea. Her research focuses on quantitative ba-
sin analysis and visualization of sedimentary 
basins in Austria, western Australia and Ko-
rea. She was a shipboard scientist on Expedi-
tion 369 in the physical properties laboratory. 
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Y.-X. Li is a professor at Nanjing University, 
China, who studies paleomagnetism and pa-
leoclimatology. Yong-Xiang sailed on Expedi-
tion 369 as a paleomagnetist. 
A. Maritati is a PhD candidate at the Institute 
for Marine and Antarctic Studies, University of 
Tasmania, Australia, whose research focuses 
on the continental evolution of East Antarc-
tica. He sailed on Expedition 369 as a sedi-
mentologist with the aim of improving tec-
tonic and paleogeographic reconstructions 
between India, Antarctica and Australia dur-
ing Gondwana dispersal. 
L. K. O’Connor is a postdoctoral researcher at 
the University of Arizona, USA, who uses or-
ganic geochemistry to reconstruct Cretaceous 
climate. Lauren is interested in the tempera-
ture evolution of the Cretaceous southern high 
latitudes and how climatic processes in this 
region responded to orbital forcing during pe-
riods of major climate change. 
M. R. Petrizzo is Associate Professor in Paleon-
tology and Paleoecology at the University of 
Milan, Italy, who studies Cretaceous and Ce-
nozoic planktonic foraminifera. Maria Rose 
sailed on Expedition 369 as planktonic fora-
minifera micropaleontologist focusing on bio-
stratigraphy, evolution, isotope paleoecology 
and aleoceanography of Cretaceous planktonic 
foraminifera. 
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T. M. Quan is an associate professor at Boone 
Pickens School of Geology, Oklahoma State 
University, USA, who studies the geochemis-
try of carbon and nitrogen in order to charac-
terize paleoenvironmental conditions. Tracy 
sailed as a geochemist to investigate paleo-
redox conditions in the Paleogene and Creta-
ceous in relation to Southern Hemisphere cli-
mate and tectonic changes. 
C. Richter is a professor and associate Dean at 
the University of Louisiana at Lafayette, USA, 
who studies paleomagnetism and rock mag-
netism. He sailed on Expedition 369 as a 
paleomagnetist. 
M. L. Garcia Tejada is a scientist at the Insti-
tute for Marine Geodynamics, Japan Agency 
for Marine-Earth Science and Technology who 
studies Large Igneous Provinces and their en-
vironmental effects. Maria Luisa sailed as 
a petrologist focusing on East Gondwana 
breakup and possible connections to later vol-
canism that formed the Kerguelen Plateau. 
G. Tagliaro is a PhD Candidate at the Univer-
sity of Texas at Austin, USA, who studies ma-
rine geology. He sailed on Expedition 369 as a 
sedimentologist. 
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E. Wolfgring is a postdoctoral researcher at the 
University of Vienna, Austria, who is inter-
ested in paleoceanography and benthic fora-
minifera. Erik’s primary interest during Ex-
pedition 369 was the Cretaceous benthic 
foraminiferal record. 
Z. Xu is a professor at Institute of Oceanology, 
Chinese Academy of Sciences who studies pa-
leoceanography and paleoclimate. Zhaokai fo-
cused on characteristics, forcing mechanisms, and 
global carbon cycle implications of the Oceanic An-
oxic Events during the IODP Expedition 369. 
 
 
 
 
 
 
 
 
 
 
 
